Effect of different vitrification solutions and cryodevices on viability and subsequent development of buffalo oocytes vitrified at the germinal vesicle (GV) stage.
The cryopreservation of immature oocytes would generate a readily available, non-seasonal source of female gametes for research and reproduction. In domestic animals, the most promising results on oocyte cryopreservation have been reported in cattle, few studies have been conducted on buffalo. The aim of the present study was to compare the use of different vitrification solutions and various cryodevices on viability and developmental competence of buffalo oocytes vitrified at the germinal vesicle (GV) stage. Cumulus oocyte-complexes (COCs) obtained at slaughterhouse from mature buffalo ovaries were randomly divided into three main groups and vitrified by using either straw or open pulled-straw (OPS) or solid surface vitrification (SSV) in a solution composed of either 20% ethylene glycol (EG) + 20% glycerol (GLY); VS1 or 20% EG + 20% dimethylsulfoxide (DMSO); VS2, respectively. Following vitrification and warming, viable COCs were matured in vitro for 22 h. Some COCs were denuded and stained with 1.0% aceto-orcein to evaluate nuclear maturation, whereas the others were fertilized and cultured in vitro for 7 days to determine the developmental competence. Although the recovery rate (64.9%) was the lowest in the oocytes vitrified by SSV using 20% EG + 20% DMSO as compared to the other groups, the best survival rate of the COCs was achieved in the same treatment (96.7%), which was significantly higher (P < 0.05) than those vitrified using traditional straws (71.8% in VS1 and 73.6% in VS2) or those vitrified using OPS and VS1 (73.9%). Furthermore, in the nuclear maturation test, the highest maturation rate (75.5%) was achieved in SSV vitrified COCs using 20% EG + 20% DMSO (VS2), which was similar to the controls (77.1%). Post IVF and embryo culture, the highest cleavage and blastocyst development rates were obtained in COCs vitrified in 20% EG + 20% DMSO using SSV (47.1% and 24.0%, respectively), which showed no difference from the controls (61.2% and 46.9%, respectively). Our results clearly show that the combination of SSV and 20% EG + 20% DMSO could be used effectively to vitrify GV stage buffalo COCs.